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the Government of Ontario could not be
persuaded to give the necessary funds,
the university decided to sell Connaught.

In June 1972, Connaught was pur-
chased by the Canada Development Cor-
poration (CDC). CDC's purposes are
clearly stated in its 1975 annual report:

i) To develop and maintain strong
Canadian controlled and managed cor-
porations in the private sector.

ii) To widen the investment opportuni-
ties open to Canadians.

iii) To operate profitably and in the
best interests of all the shareholders.
Table I reveals Connaught Laboratories

Ltd. to be one of many purchases made
by CDC through Conniab Holdings Ltd.
Of major importance in understanding

the precariousness of Connaught's present
state is an awareness of the dichotomy
of purpose which occurs when profits are
sought from a purely "biologicals" facility
such as Connaught. The implication of
this dichotomy will be discussed later.

Criticisms and allegations
The list of specific criticisms and allega-

tions which have been made is very long.
Many criticisms are unfounded. Two,
which probably have received the most
public attention, relate to smallpox vac-
cine and insulin, and in these two
instances the committee found Connaught
to be quite blameless. Criticisms follow,
selected because they are believed to be
of interest to practising physicians.

I. Smallpox vaccine
a) The Bangladesh incident was

described luridly in the press: it was said
that the Canadian vaccine was causing
disease. It was not causing disease. No
WHO official ever claimed it was causing
disease. The report was in error.
Of approximately 48 million doses of

smallpox vaccine supplied to WHO by
Connaught, 8000 vials were found to be
unsatisfactory. Among those vaccinated
with this vaccine there was a much greater
than usual number of non-takes. Inves-
tigation revealed that the butyl stoppers
of the vials had retained moisture and
that, under conditions of high tempera-
ture and humidity which prevailed in
Bangladesh. the moisture caused the vac-
cine tQ deteriorate. When the vials were
stored at temperatures of 100C or less,
the deterioration did not occur. This
explained why neither Connaught nor any
other manufacturer had previously
detected the problem.
Connaught discovered that submitting

the vials to a drying phase after autoclav-
ing removed the moisture from the butyl
stopper and prevented deterioration of
the vaccine. This discovery was useful for
all manufacturers. It is important to note
that at no time did WHO rebuke Con-
naught for this incident and that WHO
continued to use Connaught smallpox
vaccine. Connaught-produced vaccine has
played a major role in the successful
smallpox eradication program carried out
by WHO.

b) In Canada it was charged that Con-
naught's smallpox vaccine was causing an
increased number of adverse reactions
due to increased potency. BOB (Canada)
found that the potency was unchanged.
Adverse reactions followed unnecessarily
energetic application of the vaccine. Other
adverse reactions occurred in people for
whom vaccination was clearly contrain-
dicated.

2. insulin

A vial of Insulin Toronto was found in
a carton labelled NPH Insulin in the home
of a patient. After this incident was
reported, a search of Connaught stocks
failed to reveal any further packaging
errors. The committee noted that tamper-
ing with packages, after they have left
Connaught, is possible (since refrigerators
storing insulin in pharmacies may be
accessible to the public) and is beyond
Connaught's control. Connaught has insti-
tuted a new system of packaging incorpo-
rating colour and bar coding to diminish
the likelihood of a recurrence of this prob-
lem.

3. Human blood producs

a) Connaught was criticized for not sub-
jecting exported serum albumin to Cana-
dian standards. However, it is impossible
to impose final standards on an intermedi-
ate bulk product, such as human albumin,
which will undergo further processing in
the country of destination. Connaught
devised a method, licensed by BOB
(Ottawa) of rendering plasma nonpyro-
genic. The final processor is responsible
for the potency, safety and purity of the
final dosage form.

b) Connaught was said to have reacted
in a casual manner to adverse reactions
following the use of immune serum globu-
lin. To the contrary, Connaught sought
information from other Canadian centres
following the initial report of adverse
reactions occurring in a group of Halifax
nurses. Distribution of the involved lot
was halted and unused material recalled
from the market. All lots on retest met
all criteria for potency safety and purity.
More elaborate tests revealed some impu-
rities isolated by electrophoresis. an
increase in histamine-like activity and
higher than normal titers of blood groups
A and B.

c) The committee agreed with the alle-
gation that there had been a delay in get-
ting Factor VlII into production.

d) On the basis of thecommitte&s own
site inspection of the blood fractionation
plant and after examination of a peer
review committee report dated April 1976,
the committee believes that there is a need
for:

* Improvement in the separation of
plasma and its transportation from the
Red Cross to Connaught;

* Improvement of working conditions
in the plant;

* Modification of fractionation proce-
dures to increase the quality and quantity

of products;
* Modernization of some equipment;
* Increased efficiency of final filling

procedures;
* A cost accounting evaluation of

various stages of the operation, and
* Improved liaison between the Red

Cross and Con naught.

4. Multiple antigen vaccines

a) It was charged that three lots of
DT-polio vaccine were released in spite
of controversy about the diphtheria toxoid
component and without the bureau of bio-
logics (BOB) Canada being notified. The
committee agrees that there was contro-
versy and that BOB (Canada) was not
notified prior to release.
The diphtheria toxoid component

"failed" the Greenberg test, a test for
identity which was not used outside Con-
naught and is used there no longer. How-
ever, the failure occurred only in a single
group of guinea pigs which may have had
coccidiosis when challenged. A different
strain of healthy guinea pigs, when vac-
cinated with the same product, did survive
challenge with diphtheria toxin.
The first lot of DT-polio in question

was released Oct. 16, 1973 because it was
of satisfactory potency, because it was to
be used for recall doses only and because
it was urgently needed. It was released
by the director of quality control on Oct.
12 conditional to the unanimous agree-
ment of his senior scientific colleagues;
this agreement was signed on Oct. 16. The
second lot was released Feb. 15, 1974 by
the scientific director. The third lot was
released in the normal manner on Mar.
22, 1974, by the director of quality control.
The apparent overruling of the director

of quality control in the case of the second
lot occurred before evidence of the vac-
cine's efficacy was available. Subse-
quently the vaccine was shown to be satis-
factory. In none of these three instances
was BOB (Canada) informed prior to
release as regulations require.
The committee believes that the direc-

tor of quality control should have ultimate
authority for the release of a product.

b) It was claimed that the incidence of
whooping cough is increasing in Ontario
as a result of three lots of DPT-polio vac-
cine being released with less than desira-
ble pertussis potency. Confusion arose
because USA requirements are 14 interna-
tional units (IU) for pertussis potency in
DPT-polio vaccine, based on the assump-
tion that poliomyelitis vaccine has a dele-
terious effect on pertussis vaccine when
the two are combined. Connaught's puri-
fied polio vaccine does not have this effect
on pertussis potency and, therefore, USA
requirements are not relevant for the
Canadian product. Connaught's vaccine
with a pertussis potency of 12.7 IU per
total immunizing dose was sufficient. Fur-
thermore, potency tests for pertussis are
difficult to perform, have wide fiducial
limits and do not permit one to differen-
tiate a product containing 12.7 IU from
one containing 14 IU.
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Epidemiologic data for pertussis mor-
bidity in Ontario demonstrate an
increased incidence between 1972 and
1975, but this cannot be directly attributed
to inadequate potency of Connaught vac-
cine. No decrease in potency has been
demonstrated and many factors influence
the reported incidence of pertussis.

c) Connaught was criticized for stub-
bornly persisting with unadsorbed vaccine
and for not having done clinical trials on
adsorbed vaccines which were exported.
The committee was told that many Cana-
dian physicians are reluctant to change
from the unadsorbed vaccines with which
they are familiar to the adsorbed vaccines.
Where a biological is produced for export
only, the requirements under the Food
and Drug Act are quite different from
those applicable when the product is for
sale and use in Canada. BOB (Canada)
does not impose its standards on products
leaving the country; the purchasing
country exercises its own quality control.
Connaught should not be criticized for
exporting a vaccine on which it has done
no clinical trials.
The committee believes that use of

adsorbed vaccines in Canada should be
reconsidered by Connaught and the
National Advisory Committee on Immun-
izing Agents.

5. Sabin vaccine (oral, attenuated, live
poliomyelitis vaccine)

It was alleged that Connaught's Sabin
vaccine did not meet USA and UK regula-
tory standards. In the past, when Sabin
vaccine production and control facilities
were inadequate, the vaccine itself con-
tinued to pass quality control tests. Alth-
ough UK inspectors made adverse com-
ments about the facilities, they continued
to buy Sabin vaccine from Connaught.
The committee was informed that Con-
naught chose not to sell Sabin vaccine in
the USA because of fear of litigation asso-
ciated with the use of live vaccines.

Major renovations were accomplished
in 1975 to the two buildings used for Sabin
production and control. The committee
found these facilities to be acceptable.

6. Salk vaccine (killedpoliomyelius vaccine)

a) The composition of Salk vaccine was
changed following an Ontario survey o.
1100 subjects which indicated that the
Type III virus component should be
increased. Connaught was accused of
changing the virus ratio (Type I: Type
II: Type III) from 8:2:2 to 8:1:3 without
notification of the Health and Welfare,
health protection branch (HPB) in
Ottawa. However documents shown to
the committee reveal that the lot with the
revised ratio was released by BOB (Can-
ada) after Connaught had submitted its
protocol for the vaccine. Therefore it must
be concluded that BOB (Canada) was
aware of the changed ratio before release
of the vaccine.

b) Connaught was criticized because
it released Salk vaccine while it was being

reviewed in the USA for a questionable
neurovirulence safety test. By releasing
the lot Connaught was not violating Cana-
dian regulations because BOB (Canada)
had approved the release. Nine months
later BOB (USA) also released the vac-
cine.

c) Connaught was charged with failing
to carry out clinical trials for Salk vaccine
developed on a multisurface cell propaga-
tor (MSCP) at a time when only trial lots
had been made for in vitro and in vivo
tests and when no clinical use was
intended. It was recognized that an
amendment to the existing Salk vaccine
licence was required. Clinical trials have
since been done with the MSCP Salk vac-
cine, the necessary data submitted to B013
(Canada) and application made for
licence.

7. Measles vaccine

a) The committee was satisfied that
there was no overlapping of personnel
and services in the production of measles
and Marek's vaccines, nor were measles
and rubella vaccines ever produced in the
blood fractionation unit. This was totally
unfeasible and never contemplated.

b) Connaught was accused of not
"pushing ahead" with the development
of a measles vaccine using human diploid
cell (WI 38) cultures. However, adaptation
to such cultures would require extensive
and expensive clinical trials and produc-
tion has been postponed, a decision with
which the committee concurred.
The committee found there had been

unfortunate delays in applying for a
licence for measles vaccine prepared in
chick embryo fibroblasts.

c) Clinical trials performed with the
new chick embryo fibroblast measles vac-
cine were said to be inadequate. The com-
mittee learned that the trials were done
according to HPB requirements. Data
from the trials have been submitted to
BOB (Canada) where the decision
whether or not to license the measles vac-
cine will be made.

Connaught: present and future

What are the underlying reasons for
Connaught's uncertain future? A major
factor is ambiguity of purpose. At the
present time Connaught fulfills neither
of the two conflicting functions demanded
of it: it is unable to provide Canada with
all necessary biologicals; it is not making
a profit for the CDC shareholders.
The former is demonstrated by Cana-

da's dependence on foreign sources for
bulk vaccine for the swine influenza vacci-
nation program with all its attendant
problems. As for the latter, the committee
knows of no institution which profitably
engages in the manufacture of a wide
range of biologicals alone. Institutions
supplying biologicals operate in one of
two ways. If they produce a wide range
of necessary biologicals they are either
subsidized by government or subsidized
by profit generated from other products,
such as pharmaceuticals. If the institutions
choose to produce only biologicals which
can generate profits and avoid necessary
but unprofitable biological products, they
can be self supporting.
A consequence of the second option

is that the nation becomes dependent on
foreign sources for necessary biologicals.
With full awareness of this implication,
a specific choice must be made. Is Con-
naught to be an institution producing a
broad range of necessary biologicals,
'excellent in standard for national and
international use? Or, will Connaught
produce only those items which meet a
criterion of profitability?
The committee acknowledges that

expansion into the pharmaceutical field
by Connlab Holdings Ltd. does provide
an opportunity for profit-making. In addi-
tion, the export of some biologicals can
undoubtedly be commercially profitable.
However, it cannot be ignored that there
are necessary biologicals which cannot
generate profits.
A second factor compromising Con-

naught's future appears to be a reluctance
to renew Connaught's physical plant.
Although investment in new construction
and renovation at Connaught has
exceeded $4 million in the last few years,
the committee was informed that a further
investment of close to $40 million is
needed. This sum, while large, is dwarfed
by the importance of self-sufficiency for
Canada in the biologicals industry. Essen-
tial national objectives are not always
profitable. An intention to render Con-
naught profit-making on behalf of its
shareholders diminishes the likelihood
that the investment essential for its rene-
wal and support will be made and unfor-
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tunately also diminishes its prestige in the
eyes of many physicians.

Thirdly, the declining commitment to
research at Connaught cannot be ignored.
Evident for more than a decade, this trend
seems to have accelerated in the past 4
years. The staff themselves perceive this
trend with distress. Documents shown to
the committee indicate an increased
emphasis on production rather than
research; this emphasis is on short-term
research related to production rather than
on long-term research related to new
products. The committee is convinced that
a strong research program is essential to
the continued existence of Connaught.
Only if there is a major commitment

to research will Connaught be able to
attract and retain well qualified scientific
staff. Research will improve existing prod-

ucts and help develop new ones. The
example of Formula 199 should not be
forgotten. The public recognizes the need
for medical research and is prepared to
support it. Government should heed the
public example. Government professes
commitment to preventive medicine. It
is important to realise that biologicals play
a major role in preventive medicine and
that research has been the foundation of
product development. Reliance on provi-
sion of biologicals from outside Canada,
particularly in the case of epidemics or
pandemics, may well prove to be unwar-
ranted and have catastrophic results for
the Canadian public. The federal govern-
ment must be persuaded that a biologicals
industry is a national need and not a lux-
ury.

Fourthly, the committee found that

staff morale has been undermined. The
continuing adverse publicity, inadequate
direction, reduction in staff and uncer-
tainty itself have all contributed to this
end. There has been poor communication
between the scientific staff and manage-
ment, and even among the scientific staff
a sense of isolation has developed. Major
decisions have been made without consul-
tation of senior scientific staff and deci-
sion making procedures are poorly under-
stood. Uncertainty must be further
enhanced by the present situation in
which the appointment of yet another
president is awaited.

All the problems discussed in these four
broad areas are correctible, provided Con-
naught is given adequate leadership and
necessary support. Without these, its
future is grim.

Committee recommendations

In making these recomrncndations, the committee wishes to
stress that its investigation revealed many of the allegations
made against Connaught to be unfounded. The committee finds
that the fundamental functions of Connaught have been con-
ducted with a high degree of scientific integrity and it has full
confidence in the quality of Connaught products.

A. National

1. Canada needs and should support a biologicals industry for
both national needs and the export market.

2. Facilities producing biologicals should be financially sup-
ported by government subsidies.

3. Such financial support should underwrite completely the cost
of:

* Production of biologicals which are essential for the health
needs of the nation but which may be financially unprofitable:

* Stock-piling of necessary reserves of biologicals to cope
with national emergencies;

* Provision of biologicals to developing countries as may be
deemed necessary;

* Research.

B. Connaught Laboratories Ltd.

4. Connaught should be a facility producing biologicals for
national needs and the export market. In addition to subsidies
for the functions outlined in 3 above, Connaught must receive
adequate funds so that its plant may meet modern standards.
Renovation of some buildings and the construction of new ones
are required.

5. Research must gain much higher priority and this without
delay in order that Connaught regain its position in the forefront
of the development of biologicals.

6. The new president of Connaught should be a scientist of high
standing, preferably with an appreciation of the problems asso-
ciated with the manufacturer of biologicals.

7. The scientific direction at Connaught requires complete reor-
ganization with greater involvement of the senior staff in deci-

sion and policy making. It is undesirable for the scientific direc-
tor tor to be chairman of the board.
8. An active cross-fertilization of ideas between universities and
Connaught should be encouraged. This could be achieved in
a number of ways, such as

* The establishment of a peer review committee involving
Connaught and the university community to discuss research
programs;

* The endowment of a university chair in a field relevant to
Connaught;

* And the secondment of staff both to and from Connaught
and universities which may lead to the employment of new grad-
uates by Connaught.

9. The lines of communication extending from production
through quality control to the president must be clearly defined
and rigidly followed. With respect to release of products, the
ultimate decision of the director of quality control must be
final.

10. Connaught should continue in association with the Red
Cross to provide blood products for Canada; collaboration with
the Red Cross should be improved. Improvements must be
made to the production facilities and procedures in the Blood
Products Division at Connaught.

C. Bureau of Biologics (Canada)

11. The inadequacies in number of staff, laboratory space and
animal facilities at BOB (Canada) must be corrected. (BOB is
a bureau of the health protection branch, Department of
National Health and Welfare-Ed.) The increase in staff must
be sufficient to enable adequate site inspection of all facilities
providing biologicals for Canada and to enable adequate labo-
ratory control procedures to be carried out.

12. Research must have a high priority at BOB (Canada) so that
it may keep abreast of technological developments in the control
of biologicals.

The responsibility for the safety and potency of biologicals
used in Canada rests with the Canadian regulatory authority.
A free exchange of ideas between Canadian producers and BOB
(Canada) should be encouraged rather than allowing depen-
dence on the standards and requirements of another country,
the USA, to grow.E
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